Secretion of Ricinus communis glyceraldehyde-3-phosphate dehydrogenase by Escherichia coli.
A plasmid, pWEH1, was constructed containing a fusion of the DNA encoding the signal sequence of the Escherichia coli outer-membrane protein A to the 5'-end of a glyceraldehyde-3-phosphate dehydrogenase cDNA from Ricinus communis. When expressed in E. coli, the fusion protein was secreted by the normal membrane-potential-dependent pathway. Processing by signal peptidase was inhibited by low concentrations of phenethyl alcohol. Quantitative cell fractionation was used to show that the mature plant protein was associated with the bacterial outer membrane. The protein could not be released from the membrane by washing with alkaline sodium carbonate. Radioactivity from [U-14C]-palmitate was incorporated into the heterologous protein. These results suggest that the sequence of this normally cytoplasmic enzyme contains a cryptic lipid-modification site, and the combination of a signal sequence plus a lipid-modification sequence results in specific targeting to the bacterial outer membrane.